Summary. citrate, an oestrogen antagonist, instilled into the uterine lumen of ovariectomized, progesterone-treated hamsters on Day 3 of pregnancy completely prevented implantations. Normal implantations occurred in the contralateral uterine horn which was pierced by a needle and in horns into which saline was instilled. There was less activity of lysosomal leucylnaphthylamidase in implantation sites than in inter-implantation sites and in the tissues of the CI-628 citrate-treated horns.
Introduction
It is well known that in the rabbit, hamster, guinea-pig and monkey, normal implantation of the embryo can occur in the absence of the ovary provided progesterone is given exogenously (Deanesly, 1960; Orsini & Meyer, 1962; Meyer, Wolf & Arslan, 1969 ; Kwun & Emmens, 1974) . It has been suggested that, in some of these species, the preimplantation embryo could be the source of oestrogen which is synthesized or accumulated by the blastocyst George & Wilson, 1978; Singh & Booth, 1978) . Hamster morulae and blastocysts have been shown to contain A5-3ß-hydroxysteroid dehydrogenase and 17ß-hydroxysteroid dehydrogenase (Dickmann & Sengupta, 1974) .
In the uterus a series of morphological and biochemical events occur which lead to cell death as the blastocyst attaches to and penetrates the uterine epithelial cell layer during implantation. An involvement of lysosomal enzymes in this localized cell death could occur from within the cells by 'programmed cell autolysis ' (El-Shershaby & Hinchliffe, 1975) or be induced by factors released locally from the blastocyst (Sengupta, Roy & Manchanda, 1979) . There are reports of uterine lysosomal enzyme activity during implantation and early decidualization in rats and mice (Moulton, Koenig & Borkan, 1978; Sengupta et al, 1979) (Goldberg & Rutenberg, 1958 
Results
The results are given in Table 1 . Injection of CI-628 prevented the appearance of blue dye bands and 10 zona-encased and 7 zona-free blastocysts were recovered. Normal implantations occurred in the contralateral horn of Group II animals and in both horns of Group I animals. The activity of uterine leucylnaphthylamidase was significantly lower in implantation than in inter-implantation sites (Table 1 ). The value for the CI-628-treated horns was similar to that for the inter-implantation areas in the control horns of the same animals and both horns of Group I animals. Enzyme activity was expressed as per mg protein to avoid problems with the oedema that occurs at implantation.
The effect of Evans' blue dye on enzyme activity in the uterus was also studied because detection of implantation sites by the injection of Evans' blue dye is dependent upon the local increase in vascular permeability at the implantation site. To eliminate the possibility that the localization of blue dye at the implantation site influenced the assay of leucylnaphthylamidase, ovariectomized hamsters were injected i.p. with oestradiol (20 pg) to induce maximal uterine vascular permeability. Injection of Evans' blue 6 h later had no significant effect upon the enzyme activity which was 0-86 ± 0-05 units compared with 0-87 ± 0-08 units in saline-injected control uteri ( 1 unit = µ naphthylamine/h/mg protein).
Discussion
In virgin hamsters, implantation occurs at about 12:00 h on Day 4 and is accompanied by increased uterine vascularity as shown by dye-positive bands and morphological changes in trophoblast and uterine epithelial cells (Parkening, 1976) . Implantation can occur in hamsters in the presence of low serum oestrogen levels (Orsini & Meyer, 1962; Harper, Dowd & Elliot, 1969) , but the present study suggests that there is a local need for oestrogen: blastocysts of normal appearance were recovered from CI-628-treated uterine horns although implantation had occurred in saline-injected or needle-pricked horns.
Because the hamsters had been ovariectomized on Day 2, serum oestrogen concentrations were low and the only possible sources of oestrogen to be suppressed by CI-628 were the blastocysts or adrenals. Harper et al (1969) have shown that implantations occurred even in adrenalectomized and ovariectomized animals treated with progesterone, and so the blastocysts would appear to be the most likely source.
In rabbits, implantation was inhibited when oestrogen receptors in the uterine endometrium and blastocyst were bound by intraluminally injected (Bhatt & Bullock, 1974; . In the hamster, the blastocyst oestrogen could be derived from de-novo synthesis (Dickmann & Sengupta, 1974) or sequestered steroids from the surrounding uterine milieu (Borland, Erickson & Ducibella, 1977; Singh & Booth, 1978; Angle & Mead, 1979) and delivered locally to uterine endometrial cells to initiate implantations.
Ultrastructural studies of implantation in the hamster have shown that epithelial cell autolysis precedes invasion by trophoblast and phagocytosis and engulfment of epithelial cells (Parkening, 1976) . In the mouse, autolysis of the uterine epithelium also precedes trophoblastic invasion (El-Shershaby & Hinchliffe, 1975) . It is likely that epithelial cell lysosomes may be involved in the initiation of cell death. In the hamster, a large number of lysosomes can be identified electron microscopically in trophoblast and uterine epithelium at the time of embryo attachment and implantation (Parkening, 1976) and implantation in several species has been associated with a diversity of changes in uterine lysosomal enzyme activities (Abraham, Hendy, Dougherty, Fulfs & Golberg, 1970; Sengupta et al, 1979) . A decrease in leucylnaphthylamidase has been reported (Van Hoorn & Denker, 1975; Sengupta et al, 1979) . Decidualization is associated with a diversity of changes in uterine lysosomal enzymes and these are evident 48 h after embryo attachment and dye uptake (Moulton, 1974; Moulton et al, 1978) . In the present study we 
